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2.1. $X$ $\mathcal{X}$ $2^{X}$ (X, $\mathcal{X}$)
$f$ : $X-\#R^{+}$ $\mathcal{X}$- $\{.x|f(x)\geq a\}\in \mathcal{X}$
2.2. [3] 2 $\mathcal{X}$ $f$ $g$ (oemonotonic) ,
$x,y\in X$ $f(x)<f(y)*g(x)\leq g(y)$
2.3. [14] (X, $\mathcal{X}$)
$\mu:\mathcal{X}arrow R+$ (X, $X$) $\mu$
(1) $\mu(\emptyset)=0,$ $\mu(X)=k$ $k\in(O, \infty$]
(2)AC $B,$ $A,$ $B\in \mathcal{X}$ $\mu(A)\leq\mu(B)$
(3) $A_{\iota}$ \dagger $A$ $\mu(A_{\iota})\uparrow\mu(A)$




2.4. [2, $3\theta,$ $x41(X, \mathcal{X},\mu)$ $f$ $\mathcal{X}$- $\mu_{f}(r)\propto$
$\mu(\{x|f(x)\geq r\})$
(1) $f$ $\mu$ Choquet




2.5. ($A$ paeudo addition) $\oplus$ $|0_{j}$
$(\lambda 1)x\oplus O\approx O\oplus x\Leftrightarrow x$
$(\lambda 2)x\leq u$ $y\leq v$ $x\oplus y\leq u\oplus v$
$l^{AS.Jx\oplus y\approx y\oplus x}$
$(\lambda 4)(x\oplus y)\oplus\sim\#=x\oplus(y\oplus z)$
$(A\delta)x_{n}arrow x$ , $yn$ $arrow y*x_{n}\oplus y_{n}arrow x\oplus y$ .
($A$ pseda $muuipliW\sigma n$) $[0, k]$
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($\dot{M}vx$. $1=I$. $x=1$.
$(Mp)x\leq u$ $y\leq v$ $x$ $v$
($Mg_{X}$ $y=y$ $x$
$(M4)$ ($x$ $y$) $z=x$. ($y$ $z$)
($M\delta Jx_{n}arrow x,y$ $arrow y*x_{\mathfrak{n}}$ $y_{n}arrow x$ $y$ .
$\oplus$ $x\in(O, 1)$ $x\oplus x>x$ $\dot{\text{ }}$
1.
(1) The maximmum mperator $xVy$
(2) $x+y:=x$ $y$
(3) $x+\lambda y:=1$ A $(x+y+\lambda xy)(-1<\lambda<\infty)$
2.6. [8; $\oplus$
$g:[0,k]-\prec l0,$ $\infty$] $x\oplus y=g^{(-1)}$($q(x)$ $g(y)$) ‘ $9^{(-1)}$
$g^{(-1)}(u):\propto\{\begin{array}{ll}g^{t-1)}(u) \theta u\leq g(k)k if u>g(k).\end{array}$
$g$
$g$ $\oplus$ adctit\’ive generator
2.7. $m$ (X, $\mathcal{X}$) $m$ \oplus
$A$ $B\neq\emptyset$ $A,$ $B\in \mathcal{X}$ $m(A\cup B)=m(A)\oplus m(B)$
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$\oplus-M_{\vee}omposaJ_{2}le$ $m$ nonmmal $\oplus=\vee$
$g_{\circ}m$ $g\circ m$ $\oplus$ \sim $ve$ $gor$
$2_{*}8$. $\oplus$ $\zeta 0,1|$ Vor Arcbndean [0.,1]
$\oplus$-Rtting
(F1) $a$ $x=0\Leftrightarrow a=0$ or $x=0$.
(F2) $a$ $(x\oplus y)=$ ($a$ $x$) $\oplus$ ($a$ $y$).
(F3) $(a\oplus b)$ $x=$ ($a$ $x$) $\oplus$ ($b$ $x$).
($\oplus$ , ) a $p_{\iota}\wp_{l}udo$ fitting system
2.9. [15] (X, $\mathcal{X},m$) ($\oplus$ , ) affllAo fhting $\phi m$
$f:X\ovalbox{\tt\small REJECT}arrow[0, l]$ ( $f\approx\oplus_{1g=1}^{n}r_{i}1_{D_{l}}$ $D_{i}\cap D_{j}\neq\emptyset kri\neq j$)
$(D)\prime f$ $dm:=\oplus_{\iota-1}^{n}r_{i}$ $m(D_{i})$ .
$f$ , $f_{n}\uparrow f$ ,
$(D)\prime f$ m $:=narrow\infty M(D)$ ’ m.
Choquet
2.10. $Murcfi\ovalbox{\tt\small REJECT} i$.-conxyrm (X, $\mathcal{X},m$) ($\oplus$ , ) a $K^{l}do$
$\Re tingsy_{\backslash }s$tm
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$f:Xarrow[0_{3}1]$ ( $f(x):= \sum_{i=1}^{lt}lk^{1\sim}$ &\geq 0 $A_{A}3A_{2}\supset\ldots A_{n},A:\in \mathcal{X}$
$f=$ (GF-integral)
$(GF)\prime f$ $dm:=\oplus_{i-.1}^{n}$ $m(4)$ .
$f$ $f$ $\{f_{n}\}$
$(GF)\prime f$ m:$=1in\backslash narrow\infty$(GF)’ m
2. (1) $\oplus=+$ $=$ . , C $qu6t$
(2) $\oplus=\vee$ $=$
$f,g$ $a_{\tau}b\in[0,1]$ $\{x|f(x)\geq a\}\subset\{x|g(x)\geq b\}$
$\{x|f(x)\geq a\}\supset\{x|g(x)\geq b\}$
$(f \oplus g)(x):=\sum_{\mathfrak{i}=1}^{n}u1_{4_{*}}$
$\geq 0A_{1}\supset A_{2}\supset$ . . . $A_{n},A\in \mathcal{X}$
$2J1$. $(X, X,m)$ ($\oplus$ , ) apseudoffing $wem$
$f,g$ 2
$(GF) \int(f\oplus g)$ $\ n=(GF)\int f$ n\oplus (GF)’ $g$ n
$\oplus$
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2.12. ($Mcnoton,e$ aonvergenrue $th’(X, \mathcal{X}_{j}m)$ ($\oplus$ , )
a psendo ffiting system
$f_{n}$ $f$
$(GF)\prime f$ n $=nharrow m\infty(GF)\prime f_{n}dm$.
3
3.1
2 $(X,\mathcal{X})$ $(Y,\mathcal{Y})$ 2
$\mathcal{X}x\mathcal{Y}:=\{AxB|A\in \mathcal{X},B\in \mathcal{Y}\}$
(X $xY,$ $\mathcal{X}x\mathcal{Y}$) $\mathcal{X}x\mathcal{Y}$
$\ovalbox{\tt\small REJECT} bra$
$f$ : $XxY\prec[0$, $\mathcal{X}\cross \mathcal{Y}$- $a\geq 0$
$A\epsilon \mathcal{X}$ $B\epsilon \mathcal{Y}$ $AxB=\{(x,y)|\beta(x,y)\geq a\}$ .
3.1. $f:XxYarrow[0,k]$ $\chi_{X}y$-
(1) $y\in Y$ , $f(\cdot$ , $\mathcal{X}$-
(2) $x\in X$ , $f(x, \cdot)$ y\leftrightarrow
$\mathcal{X}x\mathcal{Y}$ $(\sigma-)Rra$ $\chi_{X}y$-




$\beta(X_{1}\backslash l\Lambda)=f(x_{1},\backslash \tau h)=0.2,$ $f(x_{2},y_{1})=0.6,f(x_{2},y_{2})=1$ .
$\{(x,y)|f(x,y)\geq 1\}=\{(x_{2},\Re)\}=\{x_{2}\}x$ {S },
$\{(x,y)|f(x,y)\geq 0.6\}=\{(x_{2},y_{1}.), (x_{l},\Re)\}=\{x_{2}\}x\{x_{1},y_{2}\}$,
$\{(x,y)|f(x, y)\geq 0.2\}=$ { $(x_{1},n),$ $(x_{1}.,$ $\Re),$ $(x_{2}.,$ $y_{1}),$ $(x_{2}$ ,3 )} $=\{x_{1}, x_{2}:\}x\{y_{1},\infty\}$ .
$f$ $\chi_{X}y$-
(2) $g:XxYarrow[0,1]$
$g(x_{1}, y_{1})=0.2,g(x_{1}, w)=0.4,$ $g(x_{2}, \Re)=0.6,g$($x_{2}$ , 2) $=1$ .
$\{(x,y)|g(x,y)\geq 0.4:\}=\{(x_{1:}x_{2}), (x_{2},y_{1}), (x_{2},u)\}\not\in \mathcal{X}x\mathcal{Y}$ .
$g$ $\mathcal{X}xy$- $A\in \mathcal{X}\cross \mathcal{Y}$
$A$ $|A|=0,$ $l,$ $2,4$
3.2
(X, $\mathcal{X},\mu$) $(Y,\mathcal{Y},\nu)$ 2 $f$ : $XxYarrow[0,k]$ $\mathcal{X}x$ Y-
$\beta$ $f$
$f(x):= \sum_{i=1}^{n}$ 1$AxR$
$\alpha\geq 0,$ $A_{1}\supset A_{2}\supset\cdots\supset A_{n},A\in \mathcal{X}.$’
$B_{1}\supset a\supset\cdots$ \supset h, $\in y$
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$1_{A\ovalbox{\tt\small REJECT} B}=1_{A}$ $1_{B}$ “. $f(x):= \sum_{\dot{=}1}^{n}\alpha 1_{A_{4}}x$
$(GP) \int$ $fd$ $=\oplus_{\dot{\mu}}^{n}a\prime I_{A_{i}}$ $\nu(B_{\tau’})=\oplus_{\underline{-}1}^{n}\backslash$
$\dot{\nu}(B_{i})1_{A_{t}}$
$i$ 1 $A_{i}$ , $\oplus\cdot$
$(GF)’((GF) \int f.d\nu)d\mu=(GF)\int$ (\oplus inf-.\iota $\nu(B_{1})1_{\lambda_{\dot{*}}}$)$d\mu$
$=\oplus_{1=1}^{n}(G\eta’$ ($a_{i}$ $\nu(R)1_{Aa}$ )$d\mu=\oplus_{i=1}^{n}$ $\nu(R)$ $\mu(A_{i})=\oplus_{\llcorner-1}^{n}$ $\mu(A)$ $\nu(B)$ .
$\mathcal{X}xy$ $m$ $m$ ($Ax$ B):=\mbox{\boldmath $\mu$}(A) \mbox{\boldmath $\nu$}(B) for Ax $B\in \mathcal{X}x\mathcal{Y}$
$(GF) \int$(($GF\uparrow$ ’\beta d\mbox{\boldmath $\mu$})& $=(aF)’ f\ n=(GF)’$($(GF)’$ f&)d\mbox{\boldmath $\mu$}.
$\chi_{X}y$- $f_{n}\uparrow f$
$(G \eta\int f_{n}d\mu\uparrow(GF)\int fd\mu, (GF)\prime f_{\mathfrak{n}}d\nu\uparrow(GF)\int fd\nu$
3.2. (X, $X$) $(Y,\mathcal{Y})$ 2 $\beta:XxYarrow[0, k]$ $x\mathcal{Y}-$
$\mathcal{X}x\mathcal{Y}$ $m$
$(GF)’((GF) \prime fd\mu)d\nu=(GP)\int fn$ $=(GF\uparrow’$(($G$ $\int$ \beta \phi ,)\mbox{\boldmath $\psi$}
$\oplus=+$ , $=\cdot,m=\psi$ CMuet
(C) $\int((C)\prime f(x,y)d\mu)\ovalbox{\tt\small REJECT}=$ $(C)’((C)’ \beta(x\cdot,y)d\nu)d\mu\overline{\sim}(G)\int f(x,y)\ n$
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,\oplus $=\vee$ , $=A,m=\mu\wedge\nu$
$(S) \int((S)\prime f(x,y)\psi)d\nu=$ $(S)I((S) \int f(x,y)\ )d \mu=(S)’\beta(x,y)\ n$
$\xi 12$]
3.3
(X, $\mathcal{X},\mu$) $(Y,\mathcal{Y}, \iota’)$ $\mathcal{X}xy$-
$\mathcal{X}xy_{:=}\{AxB|A\in \mathcal{X}, B\in \mathcal{Y}\}$
$\mathcal{X}x\mathcal{Y}$
$\overline{\mathcal{X}x\mathcal{Y}}:=$ {$U_{i\cdot\in \mathcal{F}}(A_{i}\cross R)|A_{i}\in \mathcal{X},R\in \mathcal{X},I$ :finite} $k$
$\overline{\mathcal{X}xy}$ $a\Phi b\iota a$ (X $xY,\overline{\mathcal{X}x\mathcal{Y}}$)
$\overline{\mathcal{X}x\mathcal{Y}}$ $m$ $\overline{m}(C):=$ Sl\Phi {\oplus i\epsilon l\mbox{\boldmath $\mu$}( ) \mbox{\boldmath $\nu$}(B;)IC=U:\epsilon I( $xb$), $xR\in$
$\overline{\chi_{X}y}_{I}$ :finite} (C) $:= \inf\{\oplus_{i\cdot\epsilon f}\mu(\wedge*)$ $\nu(R)|C=$ $I(A_{\{}x B)$ , $\cross B\in$
$\overline{\mathcal{X}xy})I$ :fln } A $x$ $A_{j}xB_{j}$ d oint
$f=c_{1}1+1.,$ $C_{1}$. $\supset ac_{i}\in\overline{\mathcal{X}x\mathcal{Y}},$ $C_{1}:=u_{:\epsilon l}(A_{u}xB_{1:})$: disjeint
$A_{1i}\in X,$ $B_{1\dot{*}} \in \mathcal{Y}C_{2}:=\bigcup_{\dot{*}\epsilon;}(A_{2i}\cross\ )$ ; disjoint $A_{g}\in x_{2}u\in y_{A_{u}}\supset A_{2i},B_{1:}$ \supset &
$f$ $m$
$c_{1}$ $m(C_{1})\oplus$ $m(a)$ $\geq$ ($c_{1}$ \oplus $t\mu(A_{1i})$ $\nu(B_{1i})$) $\oplus$ ($e_{2}$ $\text{ _{}\epsilon I}\mu(A_{\iota:})$ $\nu(a)$)
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3.3. $(XxY_{:}\overline{\mathcal{X}xy})$ $f$ $\mathcal{X}\cross \mathcal{Y}$-
(1) $f(x, \cdot)\dot{\}s\mathcal{X}$ -
(2) $f(\cdot,y)$ is $\mathcal{Y}$ -
(3) $XxY$ $XxY$ $:=u_{\iota\epsilon I}(A_{i}x\mathcal{B}\backslash ,)A\in \mathcal{X},$ $g\in y$
$(GF)\prime f\ovalbox{\tt\small REJECT}\geq\oplus_{t\epsilon I}(Gfl\prime_{\ovalbox{\tt\small REJECT}}.((o\eta\prime_{A_{*}}.fd\mu)d\nu$
$=\oplus_{ier(GF)\int_{Bi}((G.F)\int_{A_{i}}f4\sim\ \geq(GF)\int fdg}$ .
(X, $\mathcal{X}$) $\mu$ $(Y_{;}\mathcal{Y})$ $\nu$ \leftarrow \in ’\mbox{\boldmath $\mu$}(Ai)
\mbox{\boldmath $\nu$}(B:)IC=\cup :\epsilon .I( $xR$), $A_{i}xB_{\iota’}\in\overline{\mathcal{X}xy}$
3.4. (X, $\mathcal{X}$) $\mu$ $(Y_{l}\backslash y)$ $\nu$ $\oplus$- $C\epsilon\overline{\mathcal{X}xy}$
–m(C) $=oe(C)$
3.5. (X, $\mathcal{X}_{j}\mu$) $(Y,y_{j}\nu)$ 2 (X $xY,\overline{\mathcal{X}x\mathcal{Y}}$)
$f:XxYarrow[0_{j}k]$ $\overline{\mathcal{X}x}$Y- ($\oplus$, ) apsaeudo $Mw$
syderte $\mu$ $\nu$ $\oplus$ $\overline{\mathcal{X}x\mathcal{Y}}$ $m$
$(D)’((D)\prime f\psi)\$ $=(D) \int fn=(D)’((D)\int fh)\phi$
$\oplus\overline{\sim}+$ , $=$ . 35 Ptmbini
$\oplus=\vee$, $=$







4.1. $X_{r}$ $r$ $f(x)$ $x\in X$,






4.2. X, $r$ $f(x)$ $x\in X_{\tau}$.
h-in& (Hirsch inffi)
$h \backslash =\max_{i}$min$(f(x_{\sigma(\iota)}),i)$
$\{\sigma(1), \ldots,\sigma(N)\}$ $\{1, \ldots,N\}$ $f(x_{\sigma(1)})\geq f(x_{42)})\geq\cdots\geq f(x\wedge N))$.
$r$ $h-\dot{m}du$ $h$ $r$ $h$
$h$
NC-index $\infty unti\Re$ moeslm $\mu$ C –
$NC,$ $=(C) \int fd\mu$ $\infty unting$ moesure $\mu$ .




$X$ $r$ $\mathcal{X}:=2^{X}$ (X., $\mathcal{X}$ )
$\mu$
$Y$ $y_{:=2^{Y}}$ $(Y,\mathcal{Y})$ $\nu$
.f(x, $y\in Y$ $x\in X_{r}$ $(\oplus,$ $)$ affltAo
ting $\varphi stem$ (y) $:=(GF) \int fd\mu$ $y$
$(GF) \int_{\Omega}\ /:=(GF) \int(GF)\int fd_{W}$ indoe
(x) $:=(GF) \int fd\nu$ in$d\alpha$
$(GF) \int\ovalbox{\tt\small REJECT} d\mu:\approx(GF)\int(C_{J}^{l}F)\int f\ ’ \mu$
$\mu$ $\nu$
$\oplus$ 3.5




Partial sqport b.v the Spanish MEC (projects ARES– CONSOIIDER INGENIO 2010
$CSD2\alpha\tau- m4-u1deAFSIS-TSI2\infty 7- \mathfrak{B}4\Re ClB02)$ is $\omega cttowLm$ .
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